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To borrow from Van Jones's book on the green economy, we have a “dual problem” on our 
hands. First, that we continue to damage the environment by our destructive practices; and 
second, that we have a large group of people that were laid off during the last economic regime, 
because of the supposed insufficiency of their skillsets. There exists a solution to both these 
problems, and it comes in the form of green jobs.
This thesis was undertaken, in part, because of a lack of clarity in the scholarly literature about 
the nature of green jobs: which jobs are they? and what do they require in the way of skills? The 
aim of this paper is to restart the conversation surrounding green jobs by showing evidence of a 
broad-based economic transformation that is primed for the previously maligned, and their likely 
level of skills.
To accomplish this, I had to adopt an understanding of green jobs that allowed me to see the 
broad-based transformation, and that understanding was to defer to the firm as the main 
determinant for what makes a job green. From there, I picked up where the Bureau of Labor 
Statistics left off, and associated their findings with the economy of the state of New York. And, 
using a mix of files from the federal and state governments, I pieced together a picture of the 
green economy—one that would be relevant to those with less formal education.
I found, among other things, that the green economy does lean toward occupations that are 
typically romanticized in the literature (those in production and construction); but, also, that 
office work is an important entry point into the green economy for those that would not–or could 
not–seek employment in the aforementioned.
With regard to skills, I found that more than any other skill type, jobs suited to this population 
depend heavily on the proficiency of basic skills. This finding runs contrary to a pervasive idea in 
the literature that propounds the need for technical skills and training as related to green jobs.
This thesis offers a look, through a broad lens, at the occupations that are being affected by 
greener industry practices, and the skills that are needed to be included in this oncoming 
economic paradigm.
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Introduction and Background to the Study
The environmental damage that has been attributed to the anthropocene, if not slowed, 
stopped, or reversed, will have far-reaching consequences—these have been well-documented 
elsewhere and will not be recounted here. In short, we have an imperative to minimize those 
consequences—and we can do it by incentivizing the development and growth of a broad-
based, green economy.
While the economy is now doing well for those who hold bachelor’s degrees or higher, one 
needs only to turn on the radio or television news to hear of the need to stimulate job creation 
for those who don’t. Unemployment in New York State, for those with less than a bachelor’s 
degree–as of 2015–is estimated to be around four percent, while unemployment for those who 
hold a bachelor’s degree or higher is significantly less, at roughly one and a half percent.  1
Therefore, if New York is going to have an inclusive move into a green economy, the jobs will 
have to be those that can accommodate a population with less formal education. Two questions 
stem from this line of thinking: firstly, where are all the green jobs? and secondly, if not formal 
schooling, what skills will need to be developed to be successful in the green economy?
The purpose of this thesis is to expose the green economy in the State of New York in an 
attempt to provide answers to the questions posed. This is done by examining the industries 
that make up the green economy, disclosing the entry-level jobs in those industries, and 
breaking those jobs down into their constituent skill components to better understand what kinds 
of skills are needed for green or greening work.
Green Jobs 
Green jobs have been an elusive concept to nail down; the disagreements that arise between 
competing definitions mainly stem from the questions of “What are we considering green?” and, 
“How green does a job have to be for it to count?” Additionally, there have been other demands 
placed on green jobs, aside from the obvious one of benefiting, or protecting the environment. In 
the beginning of Van Jones’s–perhaps the most popular author on the subject–book, “The 
Green Collar Economy,” he gives additional qualifiers to what should count as a green job: 1. “[it 
is blue]-collar employment that has been upgraded to better respect the environment;” and 2. “[it 
is] family-supporting, career-track, vocational, or trade-level employment in environmentally-
friendly fields” (Jones 2008, front matter). He is not alone in adding-on to the already ambiguous 
nature of green jobs, as the scholarly literature is rife with differing opinions on the matter. For 
example, Gordon et alia (2008) state that, “if a job improves the environment but doesn’t provide 
a family-supporting wage or a career ladder…it is not a green job” (p.3); whereas the Bureau of 
Labor Statistics maintains that “[a] green job is one in which the work is essential to products or 
 American Community Survey data for New York State: 2015, 5-Year Estimates.1
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services that improve energy efficiency, expand the use of renewable energy, or support 
environmental sustainability” (Bureau of Labor Statistics 2009, p.5-6). Or, in the views of 
Dierdorff et alia (2009; writing for the National Center for O*NET Development), rather than 
trying to identify a job that is wholly green, a more prudent approach might be to focus on the 
“greening” of occupations that currently exist (p.4).
Although many have tried to reach consensus on what green is, there is no common vocabulary 
that can be used across the variety of industries or professional fields (Scully-Russ 2013, p.
261); agencies and institutions trying to make sense of the nature of the green economy reach 
an institutional consensus and move on. For obvious reasons then, there are challenges to 
differentiating green from non-green jobs within a sector, firm, or occupation (Dierdorff et al., 
2009). Also, the greenness of a job may vary widely across different workplaces because green 
is closely tied to the unique tasks and routines of specific workplaces (Anderberg 2008, p.1; 
White and Walsh 2008).
Because of these complications, there are obvious issues in trying to understand how to train for 
a green job—what kind of education is required? What kinds of skills? Green industries in the 
United States have typically been small and geographically dispersed; in short, difficult to 
engage by professionals in workforce development, therefore, problematic for those 
practitioners who have been trained to respond to a well-defined labor market (Bozell and Liston 
2010; US Department of Labor, ETA, 2009; Anderberg 2008).
Complicating the need to stimulate structural change (because of the effect our previous 
economic regimes have had on our environment) is that someone needs to pay to get it done. 
Workforce development is under the purview of government’s broader economic development 
goals. There are funds available to attempt to stimulate this economic shift, but it’s proven 
difficult to fund something that is not readily understood or well-defined: “[f]or example, federal 
job training funds are earmarked for short-term training and job placement for populations with 
barriers to employment, whereas many green jobs require broad educational training in core 
occupational knowledge and skill, and/or a postsecondary degree or credential” (Scully-Russ 
2013, p.263). Additionally, many green jobs emerge from within existing occupations, which 
make them difficult to codify for training purposes (US Department of Labor, Employment and 
Training Administration 2009). As such, it is difficult to establish relevant skill standards and 
credentials that provide the basis for technical training (White et al. 2010). Because of these 
issues, the federal government set out to understand green jobs better, so as to reduce the 
amount of governmental waste into ineffectual training programs.
At the beginning of fiscal year 2010, the Bureau of Labor Statistics received funding to develop 
and implement the collection of new data on green jobs;  however, the program was eliminated 2
 "Overview of the BLS Green Jobs Initiative." U.S. Bureau of Labor Statistics. https://www.bls.gov/green/#contact.2
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on March 1st, 2013 as President Obama issued across-the-board spending cuts as part of the 
Balanced Budget and Emergency Deficit Control Act.  Despite this short timespan, the BLS was 3
able to agree on how to define green jobs: “[g]reen jobs are jobs in businesses that produce 
goods and provide services that benefit the environment or conserve natural resources.”  These 4
Green Goods and Services (GGS) fall into one or more of the following five categories: 1. 
energy from renewable sources; 2. energy efficiency; 3. pollution reduction and removal, 
greenhouse gas reduction, and recycling and reuse; 4. natural resource conservation; and 5. 
environmental compliance, education and training, and public awareness.
With a valid definition of what a green job is–and by considering the parts of the economy in 
which these jobs could be found–a lot can be done. But what are the jobs? And subsequently, 
what are the skills that ought to be taught to those who cannot, or do not want to, further their 
formal education to prepare them to be a part of this oncoming economic paradigm?  
 "GGS Overview." U.S. Bureau of Labor Statistics. https://www.bls.gov/ggs/#news.3




Why should we care?
Why should we care so much about investing in the preparedness, education, and skill sets of 
our workforce? We should care, as Larry Good and Ed Strong (2015) point out, because “…the 
stakes are so high within our increasingly harsh labor markets [, and] there are jobs going 
unfilled because there is a lack of people with the skills employers are looking for to fill those 
jobs. [As of May 2014, there] were approximately 3.4 million workers unemployed for 27 weeks 
or more…” (p.16). Although the authors were speaking of skills generally, as we transition into a 
greener economy, we’re going to need people with the appropriate skills to fill green jobs.
While not the only source of potential remedy, state governments have a lot of power in this 
arena, and can build a strong foundation for economic success by investing in the education of 
their residents; investment of this sort goes beyond expanding economic opportunity for those 
who live there, it strengthens the overall state economy more than anything else its government 
can do. Investing in education and skill development (notably, skills that pertain to greener jobs) 
is also good for state budgets, in the long run, since workers with higher incomes contribute 
more through taxes over the course of their lifetimes—and, greener practices save localities 
from the expenses of mitigation (Berger and Fisher 2013, p.2-3; Alssid et alia 2002).
Since the connection between education and income is strong, it makes sense for it to be a 
focus of state policy. Education not only broadens one’s set of skills, but a more educated 
individual is more able to participate in the job market, and be paid more. Higher levels of 
education also correspond to improved health, lower rates of mortality, and lower rates of crime 
(Berger and Fisher 2013, p.3; Alliance for Excellent Education 2011, p.3; Thiess 2012, p.4). In 
attesting to this connection, a study by Federal Reserve economists Bauer, Schweitzer, and 
Shane (2006), examined the factors contributing to state prosperity over a 65-year period, and 
found that a state’s high school and college attainment rates were important factors in 
explaining its per capita income growth relative to other states between 1939 and 2004. And, a 
2009 study by Bartik, Eberts, and Kline notes that “…an increase in the labor supply probably 
stimulates labor demand by two-thirds the supply increase.” Therefore, if you educate them, 
jobs will come (Berger and Fisher 2013). And if you invest in a green labor force, those jobs will 
be green.
States have a great role to play in making sure that all their citizens have the tools to be highly 
productive—education is the key to that. However, every school day, nearly 7,000 students drop 
out of high school, which, annually, adds to 1.2 million students who will not graduate as 
scheduled. These individuals will be far more likely than graduates to spend their lives 
periodically unemployed, on government assistance, or cycling in and out of the prison system. 
To elucidate, the average annual income for a for a high school dropout in 2009 was $19,540, 
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compared to $27,380 for a high school graduate (Alliance for Excellent Education 2011). While 
an individual’s impact on the country’s economy is less readily apprehended, cumulatively, its 
effect is staggering: “…if the students who dropped out of the Class of 2011 had graduated, the 
nation’s economy would likely benefit from nearly $154 billion in additional income over the 
course of their lifetimes” (Alliance for Excellent Education, p.1). And, “[c]ompared to a high 
school dropout, a single high school graduate yields a public benefit of over $200,000 more in 
lower government spending and higher tax revenues” (p.4). In a more recent study, Clive 
Belfield of Queens College, City University of New York, and Henry Levin and Rachel Rosen of 
Columbia University (2012) calculated that the total lifetime fiscal and social costs of the 6.7 
million “opportunity youth”  represented a total societal cost of $6.3 trillion across the whole 5
cohort—by investing in the educational and skill development of our workforce, these 
opportunity youth could be put to work in clean industry, recapturing that loss. 
What Policies Do We Currently Have in Effect That Could Be Used for Green Job 
Training?
WIA and WIOA: The Federal Workforce Policy Landscape
Until July of 2014, when the Workforce Innovation and Opportunity Act (WIOA) was signed into 
law, the Workforce Investment Act (WIA) had been the reigning federal policy approach to 
workforce development. WIA had combined previous employment services (basic job matching 
and more intensive support to workers who were affected by plant closings, and the like) under 
one roof, creating One-Stop Career Centers.  These centers were designed around job search, 6
with programming that presumed most users would need only a well-designed resource room to 
find a job–with less needing support from on-site staff–as it was assumed that most had the 
skills to go from one job to another. Although these presumptions didn’t pan out to be entirely 
true, in many cases, the centers became an enormous upgrade from the resources that were 
previously available (Good and Strong 2015). These One-Stop centers were introduced with the 
expectation that the states would provide supplemental services (including those pertaining to 
green jobs); and, on the assumption that federal money would increase over time. This, 
however, was not the case, and the expected resources for the career centers never 
materialized (Wandner 2015).
The administrative structure of the WIA was twofold—and is continued as such through the 
WIOA, consisting of State Workforce Investment Boards (WIBs)  and Local Workforce 7
Investment Boards (LWIBs).  State WIBs set broad workforce policy, and Local Workforce 8
 Those between the ages of 16 and 24 who are attached neither to school nor work.5
 These are now known as American Job Centers.6
 State boards include the governor, members of the state legislature, representatives from businesses and labor, 7
local elected officials, community-based organizations, and state agency representatives.
 Its members must include representatives of business, educational institutions, community-based organizations, 8
economic development agencies, and American Job Center partners.
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Investment Boards develop local plans, select Job Center operators, identify training providers, 
develop budgets, and conduct oversight. Because they are charged with so much, they are 
expensive to operate, and as federal money for workforce funding declines, states have been 
reducing staff and services or closing them altogether (Wandner 2015).
WIOA put in place many widely sought after changes from the previous regime, appearing to be 
a substantial improvement over WIA (King and Prince 2015; Good and Strong 2015). WIOA 
emphasizes the connection between educational attainment and employment results, and seeks 
to help workers gain initial reemployment, as well as the knowledge and skills that help them 
advance into better jobs over time (Good and Strong 2015). It leaves intact many of the core 
elements of the Workforce Investment Act, but aims to organize the multiple programs and 
funding streams under a single piece of legislation. It also improves upon the points at which 
employers are engaged with workforce development processes (Barnow and Spaulding 2015; 
King and Prince 2015), which is important when dealing with new types of industries, such as 
those emerging within the green economy.
Under WIOA, states and localities are given much more flexibility than in WIA in determining 
how much employers pay for customized training, the law stipulates only that employers pay a 
significant portion of the training costs, and, to commit to hiring graduates of those training 
programs, as job training does workers no good if they can’t get the jobs they’ve trained for 
(Barnow and Spaulding 2015; Green for All 2009).
Employers must make up a majority of state and local WIBs, and may provide feedback on the 
types of programs that should be offered, or give feedback on the content of curricula used to 
train participants. Barnow and Spaulding (2015) acknowledge two main ways employers are 
involved in the process: 1. employer-based training, which is characterized by the direct 
involvement of the employer, and 2. employer-centered training, where the firms are treated as 
clients, and training can be customized for a single employer or for a group of employers within 
an industry.
Lastly, WIOA encourages sectoral and career pathway strategies as means of providing 
approaches for state workforce development policy, which can be highly effective in increasing 
employability, employment, and earnings, as will be discussed in the next section (Barnow and 
Spaulding 2015; King and Prince 2015).
Career Pathways and Community College
Career pathways programs provide a framework for workforce development by integrating the 
programs and resources of community colleges, social service providers, and workforce 
agencies into more structured sequences; and, depending on the target group, can offer three 
levels of training: 1. basic skills training, 2. training for entry-level positions, and 3. upgrade 
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training for incumbent workers. They often feature what are called bridge programs, which aim 
to bring low-income and low-skilled students’ basic skills up to levels that allow them to progress 
toward certificates or degrees (King and Prince 2015; Alssid et alia 2002).
Community colleges are the natural focal point for any career pathways system, “[as they] sit at 
the nexus of academia, industry, and local government…” (Bowles 2014, p.5). And, they are 
therefore poised to play a significant role, not only in college preparedness, but also in green 
economic development to meet the needs of local industry. Community colleges serve varied 
populations with diverse sets of needs and circumstances, and have consistently provided an 
alternative to education at four-year colleges—and often, have provided a significant advantage 
for disadvantaged students (Bowles 2014; Bozell and Liston 2010; Alssid et alia 2002).
Community colleges and workforce development operations work together by partnering with 
social service systems; community-based organizations (CBOs); adult basic education (ABE) 
providers; and employers. These establishments enroll forty-five percent of the undergraduates 
in the United States, and offer a range of courses to help students develop skills that prepare 
them to either transfer to four-year schools, or ready them for entry into the workforce. Although 
success rates for completing study at community colleges has been a subject of concern and 
debate, they are nonetheless the place to go to improve market competitiveness, and are 
powerful allies in the movement toward a green economy (Bowles 2014; Bozell and Liston 
2010; Alssid et alia 2002; Good and Strong 2015). 
Green Skills and Where to Find Them
Skills and Credentials
According to Good and Strong (2015), twenty-five percent of working-age adults in the United 
States function with low basic skills, and, the proportion of the workforce with skills at this level 
exceeds fifty percent in communities with concentrations of poverty. They estimate that around 
forty million adults need to improve their basic skills to succeed (p.18). Although, roughly two 
billion dollars are spent each year on basic skills improvement, which amounts to about twenty 
dollars spent per person, with respect to the average cost of an adult literacy program (one 
thousand dollars in 2008), twenty dollars is clearly insufficient for meaningful impact (p.18-9). All 
the while, employers cite skill shortages as a reason they cannot expand or improve productivity 
(p.22). Not all jobs require advanced skills, though evidence suggests that good-paying jobs 
(and green jobs) require a degree or other postsecondary credential (Good and Strong 2015; 
Bozell and Liston 2010; Strietska-Ilina et alia 2011; Alliance for Excellent Education 2011). And, 
although the policymaking community and the general public seem to be aware of the skills 
challenges in the United States–and willing to fund initiatives to address these concerns–
expenditures for skills training varies significantly from state to state (King and Prince 2015; 
Barnow and King 2005; Mikelson and Nightengale 2004).
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Credentials are how we certify that someone has certain skills or skill sets, and can perform 
certain sets of tasks that make them employable. In the past decade, we’ve seen 
unprecedented growth in the number and variety of credentials—especially green credentials; 
and as a result, growth in the confusion about the worth of one over another (White et alia 
2010). “The rapid growth and change in the world of credentialing [has been] shaking 
confidence in the quality and value of almost all credentials, [and, employers] increasingly 
complain that college graduates lack the skills expected and needed” (Crawford and Sheets 
2015, p.177). According to a recent poll (Gallup and Lumina Foundation 2014), ninety-six 
percent of chief academic officers think their institutions are equipping their graduates for the 
workforce, but only eleven percent of employers strongly agree (p.24). This uncertainty makes 
the labor market function much less efficiently than it otherwise would, if we could trust that the 
underlying competencies were equal (Crawford and Sheets 2015; White et alia 2010).
The standards that supposedly underlie these credentials attempt to create more effective 
trading grounds by making them comparable enough that would-be consumers could weigh 
their relative merits. And if this were the case, the economy would benefit from a skilled 
workforce whose training was provided by a more efficient market (Crawford and Sheets 2015). 
Though, as White et alia (2010) state, “…all credentials are not created equal” (p.1); they 
therefore recommend some attributes that all credentials should share (although they were 
studying green credentials, these requirements are universal). Credentials should be 
transparent, in that all the necessary information is available as to make them comparable; 
consumers should be able to discern their quality, which Crawford and Sheets (2015) define as 
“fitness for intended use” (p.181);  consumers should be able to trust that the information 9
provided by the credential market’s mechanisms is complete and accurate; and all credentials 
should be portable: not bound to a particular region, employer, or institution (Crawford and 
Sheets 2015; White et alia 2010). This last attribute is especially appropriate to credentialing for 
the green economy as knowledge about what a green job is, or what they require, is not widely 
available or evenly distributed. 
Green Skills and Green Jobs
Despite all the expended effort and talk, “[t]here are almost no ‘green’ jobs, if by that is meant 
jobs devoted to increasing the efficient and restorative use of our natural capital, with no 
destruction or waste of it of their own” (White et alia 2010, p.2). Green jobs have often turned 
out to be traditional occupations in traditional industries; and green skills are, in many ways, not 
that different from traditional ones. And although there is no green workforce development 
system, myriad programs offered by numerous organizations and educational establishments 
are claiming to offer some sort of green training (White et alia 2010; Mitchell 2009; Strietska-
 Which, applied to credentialing, can be further understood to refer to whether individuals actually have the 9
competencies described by their credentials within acceptable levels of variance.
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Ilina et alia 2011; Green for All 2009; Bozell and Liston 2010; Muro et alia 2011; Pollack 2012; 
Marszalek 2008).
The promise of green jobs–and a green economy–however, generated a flood of workforce 
initiatives—some of which were spearheaded by the federal government. The Green Jobs Act, 
which was later incorporated into the Energy Independence and Security Act of 2007 attempted 
to address items impairing growth in the so-called greener sectors of the economy (energy 
efficiency with regard to buildings, renewable electricity, energy efficient vehicles, and biofuels). 
And in 2009, the American Recovery and Reinvestment Act (ARRA; commonly called “The 
Stimulus”) was signed into law to attempt to get the economy back up to snuff–and, as there 
was hope for the green economy to be a light in the dark–provided funding for such endeavors. 
This funding came in the form of partnerships and grants made to states, which were designed 
and intended to (among other things): support the development of comprehensive renewable 
and clean energy strategies (which included plans for skill development and clear career 
pathways); to make green existing job training or skill boosting activities; to encourage the 
growth of green industry; to study the then-nascent green economy, and attempt to understand 
what the occupational needs would be; and to try to focus these efforts in places where poverty 
rates were high. Specifically, ARRA contained a five hundred million dollar allocation to the U.S. 
Department of Labor for education and training programs related to the expansion of green 
skills (Strietska-Ilina et alia 2011).
Though lacking a solid understanding of what was needed to prepare workers for green jobs, 
community colleges became enmeshed in large-scale federal and state initiatives to train low-
income individuals for them (Bozell and Liston 2010; Alssid et alia 2002). But, because they 
were not clearly defined, many green job training programs struggled to articulate the 
anticipated needs of green occupations, and build responsive programming. Are they new jobs, 
or old jobs done differently? As the report by Green for All (2009) puts it, “…does a receptionist 
in a renewable energy company count since answering phones is not a green skill” (p.4)?
The Green Economy and Green Jobs 
While these efforts around putting people back to work through a clean economy were being 
touted, there was a serious lack of understanding about what a “clean” or “green” economy 
would look like. There seems to be consensus that many green jobs lie within a few sectors of 
the economy: renewable energy; energy efficiency (including building retrofitting); 
manufacturing; public services, such as refuse collection and recycling; and mass transit (Muro 
et alia 2011; Conference of Mayors 2008; Michell 2009; Pollack 2012; Scully-Russ 2013; Yeung 
2013; Hess et alia 2010; Pollin et alia 2008). And, most scholars would agree that windmill 
repairmen, solar panel installers, and subway train drivers fit the bill. However, these few jobs 
that many would consider obviously green, are not numerous enough to satisfy the needs the 
much-touted, broad-based economic transformation sought.
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Although some jobs can be said to be clearly greener than others, Marc Anderberg (2008) 
points out that, “The greenness of jobs even within a single occupation will vary according to the 
nature of the firm…[and, that there is no] useful milestone for deciding at what point in time to 
move all of a company’s employees from the non-green column to the green column” (p.1). In 
response to this ambiguity, Congress appropriated $7.8 million to the Bureau of Labor Statistics 
to develop an analytically valid definition of green jobs, collect information about these jobs, and 
observe their impact on the economy (Pollack 2012). As mentioned in the introduction though, 
this program was shut down shortly after, explaining the current dearth of research–both 
governmental and academic–exploring the subject.
Conclusion
There may be no truly green jobs (like those defined by White et al., above)—perhaps just 
green-er jobs. And, it seems that the driving force behind the green economy is the direction the 
firm chooses to take—that it is not the skill that is green, nor the job that is green, but how the 
firm chooses to utilize the people who hold those jobs, and possess those underlying skills. 
However, because of the lack of information on such a broad-based green economy, it is still 
unknown as to whether or not this is the case. It is at this juncture that it seems most opportune 
to discover the occupations that compose it, and the skills that are most important to the firms 
making the leap from the grey economy to the green one. 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Research Design and Methodology
Understanding the Green Economy
Because the green economy is poorly defined, and there is no standard–or even widely 
accepted–definition of what constitutes a green job, I had to make a choice of how I was going 
to construct a snapshot of the green economy in New York, in an attempt to gauge its extent. To 
do this, I adopted the output definition that the Bureau of Labor Statistics devised.10
Estimating the Green Economy of New York State
Using the percentages of green labor that the BLS derived for each industry, I estimated green 
jobs for all industries in the state. Using the Quarterly Census of Employment and Wages, I 
gathered the 2015 annual average employment, annual state establishment count, state annual 
average weekly wage, and state annual average wage per employee.
I gathered this data for 214 out of 325 GGS industries. The reasons for not gathering this data 
for all 325 are twofold: firstly, although the scope of the survey had 325 detailed industries 
where GGS were classified, the percentages of jobs associated with that level of detail (6-digit 
NAICS ) were not forthcoming. Because the data was most complete at the 4-digit level, that is 11
the level at which I worked. Secondly, the GGS survey scope included public sector jobs as well 
as private sector jobs. Much of the data for the public sector (including percent of jobs 
associated with being green at different levels of government) was suppressed, as it did not 
meet the disclosure standards of the Bureau of Labor Statistics; this made it useless to me as I 
could not associate employment in the government with estimated green employment within 
that level of government. Therefore, the public sector data has not been included.
I filtered the New York State economic data, after being associated with the BLS’s estimates, to 
give me the fifteen greenest industry groups in the state.
Linking Green Industries to Specific Jobs
I associated these NAICS industry groups with specific jobs within those industries using a 
crosswalk file provided by the National Crosswalk Service Center.  This crosswalk file provided 12
SOC (Standard Occupational Classification) codes that were given for the industries that I had 
selected.  After performing the associations, I now had an estimate of GGS jobs within each 13
industry; employment and wage figures for all industries within the scope of the GGS survey; 
 “Green Goods and Services Extended Technical Note.” U.S. Bureau of Labor Statistics. https://www.bls.gov/ggs/10
ggs_technote_extended.pdf
 North American Industry Classification System11
 http://www.workforceinfodb.org/ftp/DOWNLOAD/xwalks/occindo.zip12
 SOC data provided by the crosswalk file was not complete for all industry levels, it was the most complete at the 4-13
digit level.
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and a link between the industry and the SOC occupation. The next point of interest in my 
research would be in finding which of those occupations would be relevant to those with less 
formal education, so I took a look at the typical educational and skill requirements of each one 
associated with each green industry located within the state. I got this data from the New York 
State Department of Labor (NYS DOL).14
As I was not interested in all the data that was provided by NYS DOL, I filtered out jobs that 
required more than an associate’s degree; leaving me with jobs whose typical educational 
requirements are no formal educational credential, a high school diploma or equivalent, and 
those that typically require an associate’s degree. Aside from educational attainment, this 
filtering left with me a nearly comprehensive list of jobs that required little work experience, or 
on-the-job training. At the end, I was left with 402 SOC title-jobs that I checked against my list of 
relevant NAICS codes (using the crosswalk file) to see whether those jobs fell within that 
industry.
Linking Jobs to Skills
To know what kinds of skills make up the jobs in the green economy in New York, I turned to 
data collected by the Federal Department of Labor, using their O*NET system, which, for my 
purposes, ranks all jobs across 33 skills in two ways: 1. importance of that skill to the job 
“importance,” and 2. how often that job requires the employee to invoke that skill, “level.”
My next task was to build skill inventories for each of the greenest industry groups. To do this, I 
downloaded the tables for all occupations across all 33 skills, sorted them from highest 
importance to lowest, and then checked the correlation between importance and level, in an 
effort to economize. All skills showed strong, positive correlation between importance and level 
(r-value >.78, with most having greater than an r-value of .90). I then constructed my skill 
inventories based on the assumption that I only wanted results for skills that people ranked 
more important more often, or, put as a number, skills with an importance ranking greater than 
50. To perform this process, I set up skill inventories where I could check each industry to see if 
any of the jobs within that industry ranked one of the 33 skills greater than 50. I did this for the 
15 greenest industry groups. 
 “Long-Term Occupational Employment Projections.” New York State Department of Labor.https://www.labor.ny.gov/14
stats/lsproj.shtm
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Discovering the Green Economy
Where there was consensus in the literature (see literature review), we do see the appearance 
of some of those industries that were thought to be suppliers of green work: those that deal with 
transit, waste and other public services, and various types of production. However, what 
becomes immediately apparent is the usefulness of a sense of scale. Looking at Table 1-1 
below, we can see that the Waste Treatment is the greenest, followed by a mix of industry 
groups in transportation; waste disposal, remediation and management services; and used 
merchandise stores.
These industry groups have a range of 23.7 to 93.2 percent of jobs held within them estimated 
to produce green goods or services, which the reader can remember, are goods and services 
that directly benefit the environment or conserve natural resources.  These employment figures 15
include workers of all occupations as long as they worked in the establishment with GGS 
Table 1-1: Industry Groups in the Green Economy
NAICS Industry Group Percent Green
5622 Waste Treatment and Disposal 93.2
4854 School and Employee Bus Transportation 91.9
5621 Waste Collection 89.8
4533 Used Merchandise Stores 88.2
4851 Urban Transit Systems 84.7
5629 Remediation and Other Waste Management Services 75.6
4852 Interurban and Rural Bus Transportation 62.7
4855 Charter Bus Industry 58.4
3311 Iron and Steel Mills and Ferroalloy Manufacturing 44.1
2213 Water, Sewage, and Other Systems 40.8
4239 Miscellaneous Durable Goods Merchant Wholesalers 34.4
3334 Ventilation, Heating, AC, and Commercial Refrigeration Equipment Manufacturing 32.9
3221 Pulp, Paper, and Paperboard Mills 30.3
3351 Electric Lighting Equipment Manufacturing 24.8
3352 Household Appliance Manufacturing 23.7
 There was a natural break in the data, the next greenest being Nursery and Gathering Forest Products (NAICS 15
1132) at ~17% green; however, it broke in another way in that the aforementioned only employed an average of six 
(6) people in the state in 2015.
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employment or revenue.  As such, Waste Treatment and Disposal is considered the greenest, 16
because it has the highest proportion of workers associated with directing it toward greener 
ends.
Through using data from the Quarterly Census of Employment and Wages, one can see (Table 
1-2) how those percentages manifest themselves into green jobs across the state of New York.
Table 1-2: Employment in New York State in the Green Economy (2015)
Industry Group State Annual Avg. 
Employment
Estimated GGS Employment
School and Employee Bus Transportation 35,947 33,035
Miscellaneous Durable Goods Merchant Wholesalers 25,880 8,903
Remediation and Other Waste Management Services 10,912 8,249
Waste Collection 10,289 9,240
Urban Transit Systems 7,063 5,982
Used Merchandise Stores 5,821 5,134
Pulp, Paper, and Paperboard Mills 4,842 1,467
Ventilation, Heating, AC, and Commercial Refrigeration 
Equipment Mfg.
2,702 889
Electric Lighting Equipment Manufacturing 2,640 655
Waste Treatment and Disposal 2,261 2,107
Interurban and Rural Bus Transportation 2,158 1,353
Charter Bus Industry 1,918 1,120
Water, Sewage, and Other Systems 945 386
Iron and Steel Mills and Ferroalloy Manufacturing 893 394
Household Appliance Manufacturing 279 66
Total Estimated Employment 114,550 78,980






Employment: Estimated Annual Total 114,550 1.50%
Employment: Estimated Green 78,980
 “Green Goods and Services Extended Technical Note.” U.S. Bureau of Labor Statistics. https://www.bls.gov/ggs/16
ggs_technote_extended.pdf
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Tables 1-2 and 1-3  establish the basic scope of the green economy in the State of New York, 17
and provide related wage information. The median income for households in 2015 in New York 
was $59,269.  We can see in Table 1-3 that the fifteen greenest industry groups had a median 18
income $2,240 less than that, at $57,029. The average income for the state as a whole in 2015 
was 86,825,  showing a much more significant disparity when compared to the average income 19
of $53,490.60 for the fifteen greenest industry groups.
Most of the industry groups share common sectors, and therefore, these groups can be 
organized in a way that produces useful insights into the types of work that the BLS considers 
green. Within these fifteen groups, there are three larger sectors, comprised of at least three 
industry groups to a sector. The sectors are as follows: Administration and Support and Waste 
Management and Remediation, composed of those industry groups beginning with a NAICS 
code of 56-; Transportation and Warehousing, composed of those industry groups beginning 
with a NAICS code of 48-; and Primary Metal Manufacturing, composed of those NAICS codes 
beginning with 33- (Table 1-4).
Wage: Average Annual $ 53,490.60 77.75%
Wage: Median Annual $ 57,029.00 96.22%
Wage: Average Weekly $ 1,028.60 77.70%





Table 1-4: Industry Groups Categorized by their Larger Sectors
NAICS Sector and Industry Group Names %
Green
56- Administration and Support and Waste Management and Remediation 86
5622 Waste Treatment and Disposal 93.2
5621 Waste Collection 89.8
5629 Remediation and Other Waste Management Services 75.6
48- Transportation and Warehousing 74
4854 School and Employee Bus Transportation 91.9
4851 Urban Transit Systems 84.7
4852 Interurban and Rural Bus Transportation 62.7
 The black boxes in the table mean this information was not applicable (in the case of green jobs), or not found (as 17
in the case of the median wage).
 American Community Survey data: 2015 estimates.18
 ibid.19
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The industry groups discussed in this paper are within the green goods and services scope 
decided on by the BLS, because they engage in activities that were determined to either directly 
benefit the environment, or conserve natural resources. Specifically, these industry groups do at 
least one of the following: they produce goods such as pollution control equipment, or recycled 
metals and paper; or, they provide services such as the operation of waste water treatment 
facilities (directly benefits environment and conserves natural resources), the operation of mass 
transit systems (because of the reduction in greenhouse gas emissions), the retail of used 
goods, or the sale and trade of pollution control credits.20
Administration and Support and Waste Management and Remediation (Table 1-5) is the 
greenest of the sectors, pays 11% more than the fifteen greenest as a whole, and more than 
either of the other two sectors. It also has the most establishments of the three sectors, but not 
the most employees; having roughly half that of the largest sectoral employer Transportation 
and Warehousing (Table 1-6).
4855 Charter Bus Industry 58.4
33- Primary Metal Manufacturing 31
3311 Iron and Steel Mills and Ferroalloy Manufacturing 44.1
3334 Ventilation, Heating, AC, and Commercial Refrigeration Equipment Manufacturing 32.9
3351 Electric Lighting Equipment Manufacturing 24.8
3352 Household Appliance Manufacturing 23.7
NAICS Sector and Industry Group Names %
Green
Table 1-5: General Statistics for the Sector Administration and Support and Waste Management and 
Remediation (NAICS: 56-), New York State (2015)
Establishments 1,630
Employment: Estimated Annual Total 23,462
Employment: Estimated Green 19,596
Employment: Percent of Employment Green 84%
Average Sector Greenness 86%
Wage: Average Annual $ 59,447.67
Wage: Median Annual $ 57,029.00
Wage: Average Weekly $ 1,143.33
Wage: Median Weekly $ 1,097.00
 “Green Goods and Services Extended Technical Note.” U.S. Bureau of Labor Statistics. https://www.bls.gov/ggs/20
ggs_technote_extended.pdf
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The Transportation and Warehousing sector employs the most, but pays 18% less than the 
greenest as a group, and pays the least among the three sectors. It also contains about a third 
of the establishments of the previous sector (Table 1-5). However, while it is not the greenest 
sector, it does have the highest proportion of green workers; one can observe this by looking at 
the percent of employment green (Tables 1-5, 1-6, 1-7).
The third and final sector is that of Primary Metal Manufacturing (Table 1-7), which is the least 
green, is the smallest employer, and has the smallest number of establishments across the 
state.
While there are four other green industry groups that make up the fifteen greenest, they do not 
have larger commonalities for purposes of comparison here. They are, however, discussed in 
detail in the next two sections of the thesis.
Table 1-6: Transportation and Warehousing (NAICS: 48-), New York State (2015)
Establishments 585
Employment: Estimated Annual Total 47,086
Employment: Estimated Green 41,491
Employment: Percent of Employment Green 88%
Average Sector Greenness 74%
Wage: Average Annual $ 43,905.75
Wage: Median Annual $ 40,723.50
Wage: Average Weekly $ 844.25
Wage: Median Weekly $ 783.00
Table 1-7: Primary Metal Manufacturing (NAICS: 33-), New York State (2015)
Establishments 221
Employment: Estimated Annual Total 6,514
Employment: Estimated Green 2,004
Employment: Percent of Employment Green 31%
Average Sector Greenness 31%
Wage: Average Annual $ 53,067.00
Wage: Median Annual $ 56,384.50
Wage: Average Weekly $ 1,020.25
Wage: Median Weekly $ 1,084.00
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The next section of this thesis explores what types of work are being impacted by greener 




It can be recalled that one of the claims of this thesis is that occupations in firms with greener 
aims are what I’m considering green jobs, and that that understanding is necessary for seeing a 
broad-based transformation in the economy. The occupations that are discussed in this section 
are not necessarily green jobs in the traditional understanding of the term; they do, however, 
appear within these industry groups, which have been estimated to be some proportion green 
by the Bureau of Labor Statistics, and therefore, because labor is being directed toward greener 
ends, I am claiming that these jobs count as green jobs. While the following tables give 
overviews of occupational types and frequencies, they are high-level views, and the reader will 
have to refer to the relevant appendices to see all the occupational data being referenced.21
The entry-level green economy, broadly, leans toward a few occupational types, called Major 
Groups by the Bureau of Labor Statistics, in their Standard Occupational Classification System. 
There are twenty-three Major Groups, which are aggregates of ultimately 840 detailed 
occupations.  The table below (2-1) shows that the majority of entry-level green jobs (61%) fall 22
into one of five major groups.
Many of the frequently appearing entry-level occupations in the green economy in New York 
(Table 2-2) are in those groupings that are typically romanticized and written about: those being 
in Construction and Extraction (SOC: 47-0000); Installation, Maintenance and Repair (SOC: 
49-0000); and Production (SOC: 49-0000). However, office and administrative occupations 
appear frequently as well (SOC: 43-0000; total frequency of 227), which, although may seem 
obvious once stated, many scholars studying the green economy looked to energy (a relatively 
small direct employer) or building and construction occupations, and had forgotten about the 
potential for office work to be an entry point into the green economy for many who would not 
seek employment in the aforementioned.
Table 2-1: Occupational Tilt of the Green Economy in New York State
Type of Occupation Count Percent
Production 88 22%
Office and Administrative 51 13%
Construction and Extraction 42 10%
Installation, Maintenance, and Repair 32 8%
 Unless otherwise stated, all tables refer to data associated with New York State Employment21
 For more information on the SOC coding structure, please see their technical manual here: https://www.bls.gov/22
soc/soc_2010_user_guide.pdf
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An example of where these numbers are coming from will help relieve some of the ambiguity in 
what is meant by “Production,” or “Material Moving.” Production jobs are those that, in the SOC 
schema, begin with 51-. A worker who is in the production major group will first have the number 
51- representing such, then will have a minor group (represented by the third digit), the fourth 
and fifth digits represent the broad occupations, and the sixth digit represents the detailed 
occupation. Two examples of entry-level production workers in the green economy are 51-9192 
(Cleaning, Washing, and Metal Pickling Equipment Operators and Tenders) and 51-4121 
(Welders, Cutters, Solderers, and Brazers); both of which are the ultimate manifestation of the 
SOC schema, the 6-digit detailed occupation. But moving back up the chain, we can see how 
they are grouped: 51- is production 51-4 include all metal workers and plastic workers, 51-412 
are all workers who weld, solder, or braze (this includes setters, operators, and tenders), finally 
ending up at the sixth digit, the detailed occupation of Welders, Cutters, Solderers, and Brazers. 
People who fall into this line of work use hand-welding, flame-cutting, hand soldering, or brazing 
equipment to weld or join metal components, or to fill holes, indentations, or seams of fabricated 
metal products.23
The numbers shown are not indicative of employment figures in a direct way—rather, they 
describe the diversity of people–and their associated skill sets–employed. However, there is a 
strong correlation (r-value = .962) between how many total occupation types each industry 
group had and how many SOC major groupings were represented. This makes intuitive sense 
as the more diverse the nature of work of the industry group, the more the group needs diverse 
sets of employees to handle it. The above numbers tell us how many of the major groups are 
found across the fifteen greenest industry groups, but do not give us an idea about how 
frequently these types of occupations appear in the data.
Transportation and Material Moving 32 8%
Left: Total / Right: Percent of all Major Groups 245 61%
Count PercentType of Occupation
Table 2-2: Occupational Tilt of the Green Economy in New York State by Frequency of Appearance
Type of Occupation Count Percent
Production 236 25.3%
Office and Administrative 227 24.3%
Transportation and Material Moving 136 14.6%
Installation, Maintenance, and Repair 106 11.4%
 This example can be found in the SOC definitions file https://www.bls.gov/soc/soc_2010_definitions.pdf on page 23
171. The reader can also keep in mind that information on any SOC code listed in its entirety, or parts, throughout this 
thesis can be found within that file as well. This is useful as it is not within the scope of this thesis to cover detailed 
occupational descriptions.
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One can imagine the above table (2-2) as a kind of “other side of the same coin” as the 
previous. Where the previous table (2-1) allowed us a view into how many of the major groups, 
or occupational types, were present in the data, this table helps us ascertain how many times an 
occupation in each one of those major groups appears in the data. As one can see in comparing 
the two, production jobs are the most diverse type, as well as the most frequently apparent in 
the data. Office and administrative work is similar; however, where construction jobs were the 
third most diverse type of work, they were less frequent across the green economy than 
transportation and material moving, as well as installation, maintenance, and repair jobs, which 
appeared more times in more industries than did construction jobs.
Occupational Tilts by Sector
As with the previous section of this paper, it is useful here to group these industry groups into 
their larger sectors and use that as a basis for comparison.
In Table 2-3 (part one)  we can see that, at the entry level, the industry group Waste Treatment 24
and Disposal contains 75 occupations, and leans more on office and administrative, and 
production occupations than any other type, both of which are 20% of the jobs available to 
entry-level employees. The office and administrative support occupations are typical of the 
sector and include dispatchers, clerks, and customer service professionals (Appendix B-1). The 
production jobs are spread across those who operate plants, boilers, and other systems; those 
working with tools to weld and cut, and those who operate machines that are part of the waste 
treatment process, which on Appendices B-1 through B-15 are SOC-codes beginning with 51-9. 
Industries in Waste Treatment and Disposal also contain two occupational major groups that 
appear in Waste Remediation, but don’t appear in Waste Collection: those being jobs in 
architecture and engineering, and healthcare practitioners and other technical occupations. 
Specifically, those jobs are Electrical and Electronics Engineering Technicians (SOC 17-3023), 
Environmental Engineering Technicians (SOC 17-3025), Industrial Engineering Technicians 
(SOC 17-3026), Mechanical Engineering Technicians (SOC 17-3027), and all other Engineering 
Technicians except Drafters (SOC 17-3029); and for healthcare, Occupational Health and 
Safety Technicians (SOC 29-9012).
Construction and Extraction 67 7.2%
Sales and Related 51 5.5%
Left: Total / Right: Percent Frequency of all Major Groups 823 88.3%
Count PercentType of Occupation
 The black boxes in this table and the following tables throughout this section are placed to do two things: 1. They 24
show that type of occupation does not exist in that industry group, and 2. they are placed, in most cases, next to 
another industry group’s data in the same order to allow for quick comparison.
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Table 2-3: Occupational Tilt of Industry Groups by Frequency and Type: Sector One: Administration and 
Support and Waste Management and Remediation (NAICS: 56-); Part One
Sector 1: 5622: Waste Treatment and Disposal Sector 1: 5621: Waste Collection
Type of Occupation Count % Type of Occupation Count %
Management 1 1.3% Management 1 1.8%
Architecture and Engineering 5 6.7%
Life, Physical, and Social Science 3 4.0% Life, Physical, and Social Science 1 1.8%
Healthcare Practitioners and Technical 1 1.3%
Protective Services 1 1.3% Protective Services 1 1.8%
Sales and Related 4 5.3% Sales and Related 4 7.1%
Office and Administrative Support 15 20.0% Office and Administrative Support 16 28.6%
Construction and Extraction 9 12.0% Construction and Extraction 6 10.7%
Installation, Maintenance, and Repair 8 10.7% Installation, Maintenance, and Repair 8 14.3%
Production 15 20.0% Production 6 10.7%
Transportation and Material Moving 13 17.3% Transportation and Material Moving 13 23.2%
Total Occupation Types in 5622 75 100.0% Total Occupation Types in 5621 56 100.0%
Table 2-3: Occupational Tilt of Industry Groups by Frequency and Type: Sector One: Administration and 
Support and Waste Management and Remediation (NAICS: 56-), Part Two
Sector 1: 5629: Remediation and Other Waste Management 
Services
Type of Occupation Count %
Management 1 1.2%
Architecture and Engineering 2 2.4%
Life, Physical, and Social Science 4 4.7%
Healthcare Practitioners and Technical 1 1.2%
Protective Service 2 2.4%
Building and Grounds Cleaning and Maint 4 4.7%
Sales and Related 6 7.1%
Office and Administrative Support 15 17.6%
Construction and Extraction 16 18.8%
Installation, Maintenance and Repair 9 10.6%
Production 12 14.1%
Transportation and Material Moving 13 15.3%
Total Occupation Types in 5629 85 100.0%
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Waste Collection shares most of its occupations with the other two in its sector (Appendix B-2), 
except for those where it may be more cost effective to employ those people in-house. These 
occupations are Tire Repairers and Changers (SOC 49-3093); Machine Feeders and Offbearers 
(SOC 53-7063); and Tank Car, Truck, and Ship Loaders (SOC 53-7121).
Looking at Remediation and Other Waste Management Services (Table 2-3, part two; Appendix 
B-3), there are more types of occupations represented (the addition of Building and Grounds 
Cleaning and Maintenance occupations) as well as the represented major groups having 
present more occupations within them. There is a closer split between office workers; 
construction and extraction workers; those in installation, maintenance and repair; production; 
and transportation and material moving. While most of this industry group’s occupations are 
found across the others in its sector, it does uniquely employ Nuclear Technicians (SOC 
19-4051), Sailors and Marine Oilers (SOC 53-5011), and many of the Construction and 
Extraction workers (SOC 47-).
The job types present make intuitive sense: for example, in Waste Collection, one would 
probably not employ workers in architecture or engineering occupations, as the industry is 
composed of those firms that are primarily engaged in (1) collecting and/or hauling hazardous 
waste, nonhazardous waste, and/or recyclable materials within a local area and/or (2) operating 
hazardous or nonhazardous waste transfer stations.25
Moving to the second sector, Transportation and Warehousing (Tables 2-4, parts one and two; 
Appendices B-4 through B-7), we can observe that these industry groups are relatively the 
same size, except for 4851: Urban Transit Systems (Appendix B-5). And again, we can 
understand why this makes sense—Urban Transit Systems are broader and more complex to 
manage; we therefore see the correlative bumps in the data in Office and Administrative work 
and Transportation and Material Moving occupations, in both raw numbers, and relative 
proportions.
Table 2-4 Occupational Tilt of Industry Groups by Frequency and Type: Sector Two: Transportation and 
Warehousing (NAICS: 48-); Part One
Sector 2: 4854: School and Employee Bus Transportation Sector 2: 4851: Urban Transit Systems
Type of Occupation Count % Type of Occupation Count %
Management 1 4.0% Management 1 2.8%
Building and Grounds Cleaning and Maint. 1 4.0% Building and Grounds Cleaning and 
Maint.
1 2.8%
Sales and Related 1 2.8%
Office and Administrative Support 11 44.0% Office and Administrative 17 47.2%
 This definition is from the NAICS definitions file which can be found at https://www.census.gov/eos/www/naics/25
2012NAICS/2012_Definition_File.pdf
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School and Employee Bus Transportation, Interurban and Rural Bus Transportation, and 
Charter Bus Industry share almost all of the jobs that occur within them (Appendices B-4, B-6, 
B-7), and about half of the entry-level occupations within all of these industry groups are office 
work. The other, almost half, are split between maintenance and repair, and transportation 
occupations.
The unique jobs to the sector lie in Urban Transit Systems (Appendix B-5), which would be 
Cashiers (SOC 41-2011), Switchboard Operators (SOC 43-2011), Order Clerks (SOC 43-4151), 
Rail Car Repairers (SOC 49-3043), Railroad Conductors and Yardmasters (SOC 53-4031), and 
Subway and Streetcar Operators (SOC 53-4041).
Primary Metal Manufacturing, the third sector of concern (Table 2-5, parts one and two; 
Appendices B-8 through B-11), as expected, leans toward production occupations much more 
than any other occupation type. Within these industry groups in particular, the type of production 
occupations most frequently found are Assemblers and Fabricators (SOC 51-2), Metalworkers 
and Plastic workers (SOC 51-4), and Plant and System Operators (SOC 51-8). Although similar 
work can be found across all these industry groups, both 3351 and 3352 are smaller than the 
other two, showing a tighter focus on a particular outcome, in this case, manufacturing for 
specific things, rather than broader/more general manufacturing.
Installation, Maintenance, and Repair 5 20.0% Installation, Maintenance, and Repair 6 16.7%
Transportation and Material Moving 7 28.0% Transportation and Material Moving 10 27.8%
Total Occupation Types in 4854 25 100.0% Total Occupation Types in 4851 36 100.0%
Sector 2: 4854: School and Employee Bus Transportation Sector 2: 4851: Urban Transit Systems
Table 2-4: Occupational Tilt of Industry Groups by Frequency and Type: Sector Two: Transportation and 
Warehousing (NAICS: 48-), Part Two
Sector 2: 4852: Interurban and Rural Bus Transportation Sector 2: 4855: Charter Bus Industry
Type of Occupation Count % Type of Occupation Count %
Management 1 4.5% Management 1 4.5%
Building and Grounds Cleaning and 
Maint.
1 4.5% Building and Grounds Cleaning and 
Maint.
1 4.5%
Office and Administrative Support 10 45.5% Office and Administrative 10 45.5%
Installation, Maintenance, and Repair 4 18.2% Installation, Maintenance, and Repair 5 22.7%
Transportation and Material Moving 6 27.3% Transportation and Material Moving 5 22.7%
Total Occupation Types in 4854 22 100.0% Total Occupation Types in 4851 22 100.0%
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Table 2-5: Occupational Tilt of Industry Groups by Frequency and Type: Sector Three: Primary Metal 
Manufacturing (NAICS 33-); Part One
Sector 3: 3311: Iron and Steel Mills and Ferroalloy 
Manufacturing
Sector 3: 3334: Ventilation, Heating, AC, and Commercial 
Rfrg. Mfg.
Type of Occupation Count % Type of Occupation Count %
Management 1 1.2% Management 1 1.2%
Computer and Mathematical 1 1.2%
Architecture and Engineering 5 5.8% Architecture and Engineering 6 7.0%
Life, Physical and Social Science 1 1.2% Life, Physical and Social Science 1 1.2%
Healthcare Practitioners and Technical 1 1.2%
Protective Services 1 1.2%
Building and Grounds Cleaning and Maint. 1 1.2% Building and Grounds Cleaning and 
Maint.
1 1.2%
Sales and Related 2 2.3% Sales and Related 3 3.5%
Office and Administrative Support 16 18.6% Office and Administrative Support 18 20.9%
Construction and Extraction 6 7.0% Construction and Extraction 5 5.8%
Installation, Maintenance, and Repair 8 9.3% Installation, Maintenance, and Repair 6 7.0%
Production 33 38.4% Production 36 41.9%
Transportation and Material Moving 11 12.8% Transportation and Material Moving 8 9.3%
Total Occupation Types in 3311 86 100.0% Total Occupation Types in 3334 86 100.0%
Table 2-5: Occupational Tilt of Industry Groups by Frequency and Type: Sector Three: Primary Metal 
Manufacturing (NAICS 33-), Part Two
Sector 3: 3351: Electric Lighting Equipment Manufacturing Sector 3: 3352: Household Appliance Manufacturing
Type of Occupation Count % Type of Occupation Count %
Management 1 1.6% Management 1 1.5%
Architecture and Engineering 5 8.1% Architecture and Engineering 5 7.4%
Building and Grounds Cleaning and 
Maint.
1 1.6% Building and Grounds Cleaning and 
Maint.
1 1.5%
Sales and Related 3 4.8% Sales and Related 3 4.4%
Office and Aministrative Support 13 21.0% Office and Administrative Support 14 20.6%
Construction and Extraction 1 1.6% Construction and Extraction 2 2.9%
Installation, Maintenance, and Repair 4 6.5% Installation, Maintenance, and Repair 5 7.4%
Production 29 46.8% Production 31 45.6%
Transportation and Material Moving 5 8.1% Transportation and Material Moving 6 8.8%
Total Occupation Types in 3351 62 100.0% Total Occupation Types in 3352 68 100.0%
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In the smaller industry groups (3351, 3352), nearly all of the occupations appear in the other 
industry groups within the sector (Appendices B-10 and B-11). However, there are unique jobs 
that appear in the larger of the two industry groups: 3311 and 3334 (Appendices B-8 and B-9). 
In 3311, Iron and Steel Mills and Ferroalloy Manufacturing, these unique occupations include in-
house Occupational Health and Safety Technicians (SOC 29-9012); Brickmasons and 
Blockmasons (SOC 47-2021); Hazardous Materials Removal Workers (SOC 47-4041); Mobile 
Heavy Equipment Mechanics (SOC 49-3042); Millwrights (SOC 49-9044); Metal-Refining 
Furnace Operators and Tenders (SOC 51-4051); Pourers and Casters for Metal (SOC 51-4052); 
Stationary Engineers and Boiler Operators (SOC 51-8021); Mixing and Blending Machine 
Setters (SOC 51-9023); and Furnace, Kiln, Oven, Drier, and Kettle Operators (SOC 51-9051).
In 3334, we can observe the appearance of Computer Network Support Specialists (SOC 
15-1152); Drafters (SOC 17-3019); Credit Authorizers, Checkers, and Clerks (SOC 43-4041); 
Helpers, for Electricians (SOC 47-3013); Fiberglass laminators and Fabricators (SOC-2091); 
and Adhesive Bonding Machine Operators and Tenders (SOC 51-9191).
Other Green Industry Groups
There are four other industry groups that do not fit into one of the larger sectors, those being: 
Used Merchandise Stores; Water, Sewage, and Other Systems; Miscellaneous Durable Goods 
Merchant Wholesalers; and Pulp, Paper, and Paperboard Industries (Table 2-6, parts one and 
two; Appendices B-12 through B-15). The largest and most diverse of which is Miscellaneous 
Durable Goods Merchant Wholesalers (Appendix B-14). It contains 116 entry-level occupations, 
compared to 58 for Used Merchandise Stores (Appendix B-12); 59 for Water, Sewage, and 
other Systems (Appendix B-13); and 77 for industries in Pulp, Paper, and Paperboard (Appendix 
B-15). Interestingly, in 2213, we can observe a lack of an entry-level management position. The 
management occupation that occurs in all the other industry groups in the 15 greenest is 
11-3071, which is Transportation, Storage, and Distribution Managers—and, it seems that 2213 
does not directly employ this type of worker. Also, within 4239, one can observe the appearance 
of the occupation types Food Preparation and Serving; and Arts, Design, Entertainment, Sports, 
and Media. These are not found anywhere else among the 15 greenest. The other occupation 
types are found in varying proportions across the 
data.26
Table 2-6: Occupational Tilts for Industry Groups 4533, 2213, 4239, 3221; Part One
4533: Used Merchandise Stores 2213: Water, Sewage, and Other Systems
Type of Occupation Count % Type of Occupation Count %
 As I had to link Industry Groups and SOC Codes, this could have been a mistake in the National Crosswalk Service 26
Center’s datafile; however, I double-checked that those SOC codes were found within 4533, and they did appear 
upon my second search.
 27
Management 1 1.7%
Protective Service 1 1.7%
Food Preparation and Serving 5 8.6%
Building and Grounds Cleaning and Maint. 3 5.2% Building and Grounds Cleaning and Maint. 3 5.1%
Sales and Related 8 13.8% Sales and Related 4 6.8%
Office and Administrative Support 16 27.6% Office and Administrative Support 13 22.0%
Construction and Extraction 3 5.2% Construction and Extraction 9 15.3%
Installation, Maintenance, and Repair 5 8.6% Installation, Maintenance, and Repair 10 16.9%
Production 8 13.8% Production 8 13.6%
Transportation and Material Moving 8 13.8% Transportation and Material Moving 6 10.2%
Architecture and Engineering 4 6.8%
Life, Physical, and Social Science 2 3.4%
Total Occupation Types in 4533 58 100.0% Total Occupation Types in 2213 59 100.0%
4533: Used Merchandise Stores 2213: Water, Sewage, and Other Systems
Table 2-6: Occupational Tilts for Industry Groups 4533, 2213, 4239, 3221; Part Two
4239: Miscellaneous Durable Goods Merchant 
Wholesalers
3221: Pulp, Paper, and Paperboard
Type of Occupation Count % Type of Occupation Count %
Management 1 0.9% Management 1 1.3%
Computer and Mathematical 2 1.7%
Architecture and Engineering 2 1.7% Architecture and Engineering 4 5.2%
Life, Physical, and Social Science 1 1.3%
Healthcare Practitioners and Technical 1 1.3%
Legal 1 0.9%
Arts, Design, Ent., Sports, and Media 1 0.9%
Protective 1 0.9% Protective 1 1.3%
Building and Grounds Cleaning and Maint. 2 1.7% Building and Grounds Cleaning and Maint. 1 1.3%
Sales and Related 11 9.5% Sales and Related 2 2.6%
Office and Administrative Support 27 23.3% Office and Administrative Support 16 20.8%
Farming, Fishing, and Forestry 1 0.9% Farming, Fishing, and Forestry 1 1.3%
Construction and Extraction 7 6.0% Construction and Extraction 3 3.9%
Installation, Maintenance, and Repair 16 13.8% Installation, Maintenance, and Repair 7 9.1%
Production 30 25.9% Production 28 36.4%
Transportation and Material Moving 14 12.1% Transportation and Material Moving 11 14.3%
Total Occupation Types in 4533 116 100.0% Total Occupation Types in 2213 77 100.0%
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Many of the occupations at the entry level are shared across the fifteen greenest industry 
groups, in other words, most industry groups are made of the same stuff. The text in this section 
has called attention to unique jobs, in an attempt to showcase the diversity of entry-level work in 
the green economy. The idea that these industry groups have a lot of overlap in the occupations 
they employ is carried over into the next section, where skill sets needed in the green economy 
are explored. 
 29
Skills in the Green Economy
This study was undertaken because of a lack of clarity in the literature. As remarked upon in the 
introduction, both the idea that special skills would be needed for green jobs, and the idea that 
these jobs would use the same skills as traditional jobs were found—without reference to what 
skills were on the table for discussion.
All of the following tables use the term frequency as the statistic by which these skills were 
measured. Frequency is a measure of how often a skill was cited as important (having an 
importance rating > 50; see methodology). In the first table (3-1), we can understand basic 
skills, for example, as being cited 4,475 times as important by the occupations existing at the 
entry level across the fifteen greenest industry groups. These frequency counts do reference the 
underlying data more than once—this is to say that if accountants, as an occupation, value 
critical thinking, and accountants show up in three industry groups, then critical thinking gets a 
score of three. This can be defended, in part, because the purpose of the tool was to expose 
how valuable a skill was to each industry group, and since, in our example, accountants appear 
in multiple industry groups (but never the same group twice), they are valuable to each group in 
which they appear; therefore, critical thinking is valued in each group where accountants 
appear.
In the aggregate, I believe this tool does what it was designed to do, to bring to light the skills 
that are valued in an industry group, with the assumption being that if a person is taught a skill, 
and that skill is valued in that industry group, that person is more likely to find employment 
within that group than a person who has a skill that is not valued by that industry group. This 
tool, however, cannot be used to say that that person will find employment in that industry 
group, as it does not measure the way in which skills are applied (acted upon). An example can 
help to further clarify: If a person is skilled with mathematics, and a firm employs various types 
of people that work with math, that person may not get hired as a pure mathematician, but may 
be hired to apply their skill with mathematics in another way. They are still using their skill with 
mathematics and they would have been ineligible for both positions, were it not for them having 
that skill.
Table 3-1: Skill Group Frequencies of Skill Citations as Important
Skill Type Frequency Average Individual Skill Frequency
Basic (10 Skills) 4,475 448
Technical (11 Skills) 1,763 160
Social (6 Skills) 1,515 253
 30
As we can observe in Table 3-1, the entry-level green economy–overall–leans heavily on basic 
skills. As a group, they are cited more than the following four groups combined. Basic skills also 
have the highest average for individual skill importance. As these groups have multiple skills 
within them (aside from complex problem solving), different skills have varying degrees of 
importance, so this statistic is included to give the reader another reference point.
For expedience in reading the tables, the scope and definition of individual skills is omitted in 
the main text. The reader can refer to the relevant appendices (C-1 through C-6) for full 
definitions. Most basic skills make up large proportions of each of the industry groups. Table 3-2 
shows how important each basic skill is across the fifteen greenest industry groups; however, 
the variation in how much each industry group values each skill is a point of interest. Three of 
the basic skills have a difference of value significantly higher than the average difference for 
basic skills as a group, which is 25 percentage points. For example, active listening (Appendix 
C-1-2), is the most often cited skill in the data, and one would expect that each industry group 
values it relatively the same. The average range for basic skills is 25. The difference in the 
proportion of the industry group that values Active Listening most, and that which values it least 
(highest percentage - lowest percentage) is 27—there is a 27 percentage point variation 
between the industry groups that value active listening the most (NAICS 5622/4854), and that 
Systems (3 Skills) 649 216
Resource Management (4 Skills) 580 145
Complex Problem Solving (1 Skill) 376 376
Skill Type Frequency Average Individual Skill Frequency














which values it the least (NAICS 4239). 27 is hardly bigger than the average range for basic 
skills, 25. Because it is not a more extreme example, it will stay relegated to the appendices.
However, the skills monitoring, speaking, and writing (Appendices C-1-6, C-1-9, and C-1-10) all 
deviate from the average much more significantly, having ranges of 43, 37, and 37, respectively. 
Because of these large differences, they will be discussed further.27
In table 3-3, monitoring (Appendix C-1-6) is defined as “monitoring and / or assessing 
performance of yourself, other individuals, or organizations to make improvements or take 
corrective action,” and had the greatest difference between the industry group that valued it the 
most and that which valued it the least, as shown in the table above. Monitoring is cited often in 
industry groups that lean toward production, construction and extraction, and installation; and 
therefore seems to be more applicable to occupations that are regularly physically demanding. 
Although one might think that on the face, those occupations in Interurban and Rural Bus 
Transportation would be prone to cite monitoring as important, one can recall that Interurban 
and Rural Bus Transportation leans more toward Office and Administrative Support work than 
any other occupation type (Appendix B-6).
Speaking (Table 3-4; Appendix C-1-9) is defined as, “talking to others to convey information 
effectively,” and is most valued by occupations where workers regularly come into contact with 
others to exchange information. Although it is cited as being important by at least 63% of all 
fifteen industry groups, in this example it is not as essential to the scope of entry-level work in 
Miscellaneous Durable Goods Merchant Wholesalers. This disparity is likely caused by the 
Table 3-3: Basic Skill: Monitoring
NAICS Degree of Value Name % of IG* that Cites Skill as Important
3221 Valued Skill Most Pulp, Paper, and Paperboard Mills 88%
4852 Valued Skill Least Interurban and Rural Bus Transportation 45%
Difference in Percentage Points 43
Table 3-4: Basic Skill: Speaking
NAICS Degree of Value Name % of IG* that Cites Skill as Important
4854 Valued Skill Most School and Employee Bus Transportation 100%
4239 Valued Skill Least Misc. Durable Goods Merchant Wholesalers 63%
Difference in Percentage Points 37
 *”IG” in the tables is short for Industry Group.27
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majority of occupations in this group being in construction and extraction; installation, 
maintenance and repair; production; or material moving occupations; whereas speaking seems 
to be a function of the proportion of occupations in office and administrative support and 
management, and since the majority of occupations in School and Employee Bus 
Transportation are of these categories, it scores high in this regard.
Citing writing as important (Table 3-5; Appendix C-1-10) is directly proportionate to the number 
of occupations in Office and Administrative Support, and Management. The industry groups that 
score high in this regard are mostly in the transportation sector (NAICS 48-) and, as discussed 
above, are majority Office and Administrative Support (Appendices B-4 through B-7).
Technical skills (Table 3-6; Appendix C-6) are the second most often cited type of skill and are 
spread across eleven individual skills. From the table above we can observe that the more 
technical a skill appears to be on the face, the less it is cited. This makes intuitive sense as it 
becomes less and less likely for entry-level occupations to be taking on certain roles when there 
Table 3-5: Basic Skill: Writing
NAICS Degree of Value Name % of IG* that Cites Skill as Important
4855 Valued Skill Most Charter Bus Industry 68%
4239 Valued Skill Least Misc. Durable Goods Merchant Wholesalers 31%
Difference in Percentage Points 37
Table 3-6: Skill Group: Technical Skills
Skill Frequency
Operation Monitoring 457
Operation and Control 364











has been less time invested in training and/or schooling. The average range of technical skills is 
18 percentage points, making those skills with the most extreme ranges operation monitoring 
(range of 52; Appendix C-6-5), operation and control (range of 36; Appendix C-6-4), and quality 
control analysis (range of 36; Appendix C-6-8); therefore, objects for further exploration.
These three skills (Tables 3-7, 3-8, 3-9), as with most technical skills, are mostly used in 
industries that have high proportions of production, installation, construction, and extraction 
occupations. They are least regarded in the transportation sector (NAICS 48-), in general, 
because industry groups in transportation are majority Office and Administrative Support 
occupations. In two of the three tables we can see the appearance of both Used Merchandise 
Stores valuing these particular skills least, as well as industries in Pulp, Paper, and Paperboard 
valuing two the most. While the industry group Used Merchandise Stores does employ workers 
in occupations that perform manual labor, it leans more toward sales and office work (Appendix 
B-12).
Table 3-7: Technical Skill: Operation Monitoring
NAICS Degree of Value Name % of IG* that Cites Skill as Important
3221 Valued Skill Most Pulp, Paper, and Paperboard 68%
4533 Valued Skill Least Used Merchandise Stores 16%
Difference in Percentage Points 52
Table 3-8: Technical Skill: Operation and Control
NAICS Degree of Value Name % of IG* that Cites Skill as Important
3311 Valued Skill Most Iron and Steel Mills and Ferroalloy Manufacturing 52%
4533 Valued Skill Least Used Merchandise Stores 16%
Difference in Percentage Points 36
Table 3-9: Technical Skill: Quality Control Analysis
NAICS Degree of Value Name % of IG* that Cites Skill as Important
3221 Valued Skill Most Pulp, Paper, and Paperboard 47%
4851 Valued Skill Least Urban Transit Systems 11%
Difference in Percentage Points 36
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Social skills (Table 3-10; Appendix C-4) are third most frequently cited, but as with technical 
skills, pale in comparison to the importance of basic skills in entry-level work; though they are 
similar to what one may think would be included in basic skills, whereas the other skill 
categories are not. Service orientation (Appendix C-4-5) is the skill with the largest range, 47, as 
compared with the average for the group being 31. Service orientation is defined as, “actively 
looking for ways to help people,” and is most important in the transportation sector, and least 
important in the Primary Metal Manufacturing Sector (NAICS 33-), where it can be interpreted 
that the majority of occupations don’t spend their time in this way while at work.
Systems skills (Table 3-11; Appendix C-5), as a group, are defined by O*NET as, “developed 
capacities used to understand, monitor, and improve socio-technical systems.”  Although not 28
cited as that important, judgment and decision making is frequently cited overall (Appendix 
C-5-1).









Table 3-11: Skill Group: Systems Skills
Skill Frequency




Table 3-12: Skill Group: Resource Management
Skill Frequency
Time Management 375
 "Skills." O*NET OnLine. https://www.onetonline.org/find/descriptor/browse/Skills/.28
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Resource management (Table 3-12; Appendix C-3) is spread across four skills, however, only 
one (time management) is relevant at the entry level. Time management (Table 3-13; Appendix 
C-3-4) is most important where transportation and material moving occupations are high in 
relative proportion; therefore, the industry groups in the transportation sector rank highest here. 
The data has a range of 32, and what is interesting here is not that those in transportation value 
time management, but that at the low end of the data there are those that don’t. Going back to 
the underlying survey data that was conducted by O*NET, it was more common for occupations 
in Production; Material Moving; Construction and Extraction; and Installation, Maintenance, and 
Repair occupations to cite time management as less important than the other types of 
occupations (importance rating less than 50; see methodology ).29
While only composed of one skill, complex problem solving (Table 3-14; Appendix C-2-1) ranks 
as fairly important on its own, overall, and rounds off the bottom of the third quartile in citations 
across all industry groups (Table 3-15). Waste Treatment and Disposal (NAICS 5622; Appendix 
B-1) had the most occupations that cited it as important; as this may be somewhat surprising, a 
look at the occupations within this industry group provides some illumination. 5622 employs 
Photonics Technicians (SOC 17-3029), Nanotechnology Engineering Technicians (SOC 
17-3029), Logistics Managers (SOC 11-3071), Manufacturing Engineering Technologists (SOC 
Management of Personnel Resources 148
Management of Material Resources 29
Management of Financial Resources 28
Total 580
Skill Frequency
Table 3-13: Resource Management Skill: Time Management
NAICS Degree of Value Name % of IG* that Cites Skill as Important
4854 Valued Skill Most School and Employee Bus Transportation 64%
4239 Valued Skill Least Misc. Durable Goods Merchant Wholesalers 32%
Difference in Percentage Points 32
Table 3-14: Complex Problem Solving
Skill Frequency
Complex Problem Solving 376
Total 376
 Additionally, one can refer to the technical notes on how surveys were conducted.29
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17-3029), Environmental Engineering Technicians (SOC 17-3025), and 37 other occupations 
that value complex problem solving in their daily work. After the investigation of the underlying 
data, it became clear why this industry group valued it more than others.
Table 3-15, which is perhaps the most anticipated, shows the most important skills at the entry 
level in the fifteen greenest industry groups. What we can garner from this table is the 
importance of the basics. Basic skills, as a group has ten individual skills, and six of them 
appear in the table above. Active listening and critical thinking (Appendices C-1-2 and C-1-3) 
are both cited as important by at least 71% of the occupations in each industry group. Although 
none of the other skills have that high of a base importance, they are all there because they 
speak to the fact that before one can run, one must learn to walk. All of these skills have in 
common their capacities to allow one to communicate effectively, think critically, and observe the 
world around one’s self. One must become adept at these skills before one can be asked to 
take on additional responsibilities. It is intuitive that this would be the case, but this thesis has 
provided evidence of such a situation. 
Table 3-15: Individual Skills in the Upper Quartile of Cites as Important, by Frequency
Skill Frequency
Basic Skill: Active Listening 798
Basic Skill: Critical Thinking 765
Basic Skill: Speaking 707
Basic Skill: Monitoring 650
Basic Skill: Reading Comprehension 643
Technical Skill: Operation Monitoring 457
Systems Skill: Judgment and Decision Making 429
Basic Skill: Writing 420
Complex Problem Solving 376
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Recommendations  
For K-12 and Community Colleges
Recommendation One: Focus on Students’ Basic Skills
Technical skills (and those typically attributed to STEM fields), although promoted by 
common refrain in the literature as related to green jobs, are about half as important as 
basic skills at the entry level. In the study cited in this paper, it was estimated that about 
forty million working-age adults needed to improve their basic skills to lead a successful 
life.
If the education system is striving to prepare people to have the highest chances of 
success–and if the end goal is to connect people to jobs–whether for entering into the 
workforce, or pursuing higher education, community colleges and the K-12 system need 
to make sure that students have a solid foundation in the basics.
 
For the New York State Department of Education
Recommendation Two: Improve Students’ and Parents’ Access to Information About 
Types of Work Available
In my research, I came across recordings from the New York State Senate Task Force 
on Workforce Development’s public meetings.  Present at these meetings were 30
educators, employers, and workforce development professionals. A common occurrence 
was hearing from employers across the state, asking the government to help them shed 
light on their industries.
These small- and medium-sized employers are threatened with going out of business 
because they can’t attract new hires, and their current workforce is retiring. They are not 
failing because of a lack of demand for the product or service they provide, nor a skills 
shortage, but a false perception of what their businesses actually do. Many of them are 
taking matters of sustainability to heart and are greening their practices, whether 
sourcing from green suppliers, installing clean energy systems, or recycling and reusing 
what they can from their own processes. They are not the dirty or dark manufacturing 
places of the past.
Equally important, they provide good, long-term employment with high wages for people 
who would choose to enter the workforce rather than pursue further schooling.
 "Task Force on Workforce Development." New York State Senate. https://www.nysenate.gov/issues/task-force-30
workforce-development.
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One small way that the education system can help to accomplish this daylighting is to 
invite business owners into the schools—either into the classroom as an integrated part 
of a lesson plan, or into the auditorium as a standalone event. Field trips to places of 
business could also be arranged, which was a solution that a few employers suggested.
Additionally, the State should seek to modify parents’ perceptions about jobs that don’t 
require a four-year degree. A common response to this plea from employers that 
educators gave in the meetings, also acknowledged by the senators, was that parents 
and their views deeply shape the education that their children receive, and the resources 
toward which they are steered.
There is an enormous diversity of occupations in the green economy. As shown in the 
paper, there are those that would be expected (subway and street car operators, bus 
drivers, carpenters, et cetera), but there are also chemical technicians, nuclear 
technicians, sailors and marine oilers, among many, many others. This diversity of work 
needs to be known—furthering one’s formal education isn’t–and shouldn’t be understood 
as–the only way forward.
For Workforce Development Agencies
Recommendation Three: Improve Workforce Development Program Data (Green and 
Otherwise)
In structuring this paper, an original intent of mine was to look into how successful the 
state's attempts at creating green jobs had been. I struggled to find data that had the 
depth or breadth that was needed to be insightful. As this is a common problem faced by 
workforce professionals and social science researchers, the federal government has 
stepped in and created a grant program for states to create or expand their databases. 
This grant program is called the Workforce Data Quality Initiative. it was started in 2010 
with the intent to help states produce longitudinal data linked to the individual level, 
which would grant a comprehensive picture of workers' earnings throughout their 
careers, demonstrating the relationship between state education systems, training 
programs, and other employment services.
Although many states are either currently participating, or have recently finished their 
funding periods, New York is not one of those states—though it would seem to me to 
have one of the greatest demands placed on it to provide such a system. If another 
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round of funding should come up, I would recommend the state try to take advantage of 
it.31
For Economic Development Entities
Recommendation Four: Create or Strengthen Tax Incentives and Penalties to Drive 
Green Growth
If the desire is to spur the growth of green jobs, rather than subsidizing the procurement 
of, and training for, the greenest jobs, encourage greener practices at the level of the 
firm. Tax incentives and penalties can go a long way in determining the directions in 
which firms take their processes, and the supply chains they form. If this paper has 
provided any illumination onto the subject of the types of work that are affected, greener 
firms create greener jobs.
In addition, it is important that governments provide adequate availability of suitable 
space and access to infrastructure for businesses looking to locate or expand. Although 
investments in the skills of the workforce can stimulate labor demand (as noted in the 
study by Bartik, Eberts, and Kline), more immediate results will come from successfully 
siting businesses to demand the labor.




This thesis began as a response to a call to action: that to get to the next economy, the broad-
based green economy, we needed to create a class of worker that was different from the 
prevailing white-collar worker, or the maligned blue-collar worker. We needed the green-collar 
worker. But we were unsure of the nature of green jobs, the skill and educational requirements, 
the kinds of credentials that would be needed, or the policy initiatives that could get us there. In 
an attempt to remedy some of this ambiguity, this thesis has exposed the jobs in the green 
economy for those with limited formal schooling, and further determined which skills would be 
most important to them day-to-day.
While the results may not be surprising, this thesis has provided a point of reentry for looking 
into the nature of green work. 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Total	Frequency:	275 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 28 75 37%
3221 30.3% 28 77 36%
3351 24.8% 22 62 35%
3352 23.7% 24 68 35%
3311 44.1% 29 86 34%
5629 75.6% 26 85 33%
3334 32.9% 28 86 33%
4854 91.9% 7 25 28%
4852 62.7% 6 22 27%
4855 58.4% 6 22 27%
2213 40.8% 16 59 27%
5621 89.8% 13 56 23%
4239 34.4% 24 116 21%
4533 88.2% 11 58 19%







Total	Frequency:	798 NAICS Greenness #	>50	in	IG Occ.	in	Industry
%	of	IG	cited	as	
Important
5622 93.2% 75 75 100%
4854 91.9% 25 25 100%
4852 62.7% 21 22 95%
4855 58.4% 20 22 91%
5629 75.6% 76 85 89%
3221 30.3% 68 77 88%
4533 88.2% 50 58 86%
4851 84.7% 31 36 86%
3311 44.1% 74 86 86%
2213 40.8% 51 59 86%
3352 23.7% 57 68 84%
3334 32.9% 71 86 83%
3351 24.8% 50 62 81%
5621 89.8% 44 56 79%








Total	Frequency:	765 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 74 75 99%
4854 91.9% 22 25 88%
5629 75.6% 75 85 88%
3221 30.3% 68 77 88%
4855 58.4% 19 22 86%
3311 44.1% 74 86 86%
2213 40.8% 48 59 81%
3351 24.8% 50 62 81%
3334 32.9% 69 86 80%
3352 23.7% 54 68 79%
5621 89.8% 43 56 77%
4852 62.7% 17 22 77%
4851 84.7% 27 36 75%
4533 88.2% 43 58 74%








Total	Frequency:	86 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4852 62.7% 4 22 18%
4855 58.4% 4 22 18%
4854 91.9% 4 25 16%
4533 88.2% 7 58 12%
5621 89.8% 6 56 11%
4851 84.7% 4 36 11%
5629 75.6% 9 85 11%
3351 24.8% 6 62 10%
3352 23.7% 7 68 10%
5622 93.2% 7 75 9%
3221 30.3% 6 77 8%
3311 44.1% 6 86 7%
2213 40.8% 4 59 7%
3334 32.9% 6 86 7%








Total	Frequency:	110 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 15 75 20%
5629 75.6% 15 85 18%
3351 24.8% 11 62 18%
3352 23.7% 11 68 16%
2213 40.8% 9 59 15%
3334 32.9% 12 86 14%
3311 44.1% 10 86 12%
3221 30.3% 9 77 12%
5621 89.8% 5 56 9%
4851 84.7% 2 36 6%
4533 88.2% 3 58 5%
4852 62.7% 1 22 5%
4855 58.4% 1 22 5%
4854 91.9% 1 25 4%







Total	Frequency:	650 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
3221 30.3% 68 77 88%
5622 93.2% 64 75 85%
3311 44.1% 73 86 85%
3351 24.8% 51 62 82%
3352 23.7% 54 68 79%
3334 32.9% 64 86 74%
5629 75.6% 61 85 72%
5621 89.8% 32 56 57%
4239 34.4% 66 116 57%
4854 91.9% 14 25 56%
4533 88.2% 32 58 55%
4855 58.4% 12 22 55%
2213 40.8% 32 59 54%
4851 84.7% 17 36 47%







Total	Frequency:	643 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 62 75 83%
4854 91.9% 19 25 76%
3221 30.3% 58 77 75%
3351 24.8% 46 62 74%
3352 23.7% 50 68 74%
4855 58.4% 16 22 73%
5629 75.6% 61 85 72%
3311 44.1% 60 86 70%
4852 62.7% 15 22 68%
3334 32.9% 58 86 67%
5621 89.8% 36 56 64%
4533 88.2% 37 58 64%
4851 84.7% 23 36 64%
2213 40.8% 38 59 64%







Total	Frequency:	21 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5629 75.6% 5 85 6%
5622 93.2% 4 75 5%
2213 40.8% 3 59 5%
3221 30.3% 2 77 3%
5621 89.8% 1 56 2%
3311 44.1% 2 86 2%
3334 32.9% 2 86 2%
3351 24.8% 1 62 2%
3352 23.7% 1 68 1%
4854 91.9% 0 25 0%
4533 88.2% 0 58 0%
4851 84.7% 0 36 0%
4852 62.7% 0 22 0%
4855 58.4% 0 22 0%







Total	Frequency:	707 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4854 91.9% 25 25 100%
4852 62.7% 21 22 95%
5622 93.2% 69 75 92%
4855 58.4% 20 22 91%
4851 84.7% 31 36 86%
4533 88.2% 46 58 79%
5629 75.6% 66 85 78%
2213 40.8% 46 59 78%
3221 30.3% 59 77 77%
5621 89.8% 41 56 73%
3352 23.7% 48 68 71%
3311 44.1% 60 86 70%
3334 32.9% 60 86 70%
3351 24.8% 42 62 68%







Total	Frequency:	420 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4855 58.4% 15 22 68%
4854 91.9% 15 25 60%
5622 93.2% 42 75 56%
4852 62.7% 12 22 55%
3351 24.8% 32 62 52%
4851 84.7% 18 36 50%
5629 75.6% 40 85 47%
3221 30.3% 36 77 47%
3352 23.7% 31 68 46%
3334 32.9% 38 86 44%
5621 89.8% 24 56 43%
3311 44.1% 36 86 42%
2213 40.8% 24 59 41%
4533 88.2% 21 58 36%







Total	Frequency:	376 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 42 75 56%
3221 30.3% 38 77 49%
3311 44.1% 40 86 47%
5629 75.6% 39 85 46%
3352 23.7% 31 68 46%
3351 24.8% 28 62 45%
3334 32.9% 37 86 43%
2213 40.8% 24 59 41%
4854 91.9% 8 25 32%
4852 62.7% 7 22 32%
4855 58.4% 7 22 32%
5621 89.8% 17 56 30%
4239 34.4% 35 116 30%
4533 88.2% 15 58 26%





Total	Frequency:	28 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4852 62.7% 2 22 9%
4855 58.4% 2 22 9%
4854 91.9% 2 25 8%
4851 84.7% 2 36 6%
5621 89.8% 2 56 4%
5622 93.2% 2 75 3%
4533 88.2% 2 58 3%
3221 30.3% 2 77 3%
3351 24.8% 2 62 3%
3352 23.7% 2 68 3%
5629 75.6% 2 85 2%
3311 44.1% 2 86 2%
4239 34.4% 2 116 2%
3334 32.9% 2 86 2%









Total	Frequency:	29 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4852 62.7% 2 22 9%
4855 58.4% 2 22 9%
4854 91.9% 2 25 8%
4851 84.7% 2 36 6%
5621 89.8% 2 56 4%
5622 93.2% 2 75 3%
4533 88.2% 2 58 3%
3221 30.3% 2 77 3%
3351 24.8% 2 62 3%
3352 23.7% 2 68 3%
5629 75.6% 2 85 2%
3311 44.1% 2 86 2%
2213 40.8% 1 59 2%
4239 34.4% 2 116 2%









Total	Frequency:	148 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4854 91.9% 8 25 32%
4852 62.7% 6 22 27%
4855 58.4% 6 22 27%
5621 89.8% 12 56 21%
4533 88.2% 12 58 21%
4851 84.7% 6 36 17%
5622 93.2% 12 75 16%
3221 30.3% 12 77 16%
5629 75.6% 13 85 15%
3351 24.8% 9 62 15%
3311 44.1% 12 86 14%
3334 32.9% 12 86 14%
3352 23.7% 9 68 13%
4239 34.4% 13 116 11%








Total	Frequency:	375 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4854 91.9% 16 25 64%
4852 62.7% 14 22 64%
4855 58.4% 14 22 64%
4851 84.7% 19 36 53%
5622 93.2% 31 75 41%
4533 88.2% 24 58 41%
3311 44.1% 34 86 40%
3221 30.3% 31 77 40%
3351 24.8% 25 62 40%
3352 23.7% 27 68 40%
5621 89.8% 21 56 38%
2213 40.8% 21 59 36%
3334 32.9% 31 86 36%
5629 75.6% 30 85 35%







Total	Frequency:	372 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4855 58.4% 13 22 59%
4533 88.2% 31 58 53%
4854 91.9% 13 25 52%
4852 62.7% 11 22 50%
5621 89.8% 25 56 45%
4851 84.7% 15 36 42%
5629 75.6% 36 85 42%
5622 93.2% 31 75 41%
3221 30.3% 30 77 39%
3351 24.8% 24 62 39%
3311 44.1% 33 86 38%
3334 32.9% 30 86 35%
3352 23.7% 24 68 35%
2213 40.8% 20 59 34%







Total	Frequency:	138 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4854 91.9% 5 25 20%
4852 62.7% 4 22 18%
4855 58.4% 4 22 18%
3221 30.3% 14 77 18%
5622 93.2% 13 75 17%
5621 89.8% 9 56 16%
5629 75.6% 14 85 16%
3311 44.1% 14 86 16%
3351 24.8% 9 62 15%
4533 88.2% 8 58 14%
2213 40.8% 8 59 14%
3334 32.9% 12 86 14%
3352 23.7% 9 68 13%
4851 84.7% 4 36 11%






Total	Frequency:	185 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 39 75 52%
4854 91.9% 7 25 28%
4852 62.7% 6 22 27%
4855 58.4% 6 22 27%
5621 89.8% 13 56 23%
4533 88.2% 13 58 22%
4851 84.7% 6 36 17%
5629 75.6% 14 85 16%
4239 34.4% 18 116 16%
3351 24.8% 10 62 16%
2213 40.8% 9 59 15%
3334 32.9% 13 86 15%
3221 30.3% 11 77 14%
3311 44.1% 11 86 13%







Total	Frequency:	227 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4852 62.7% 9 22 41%
4855 58.4% 9 22 41%
4854 91.9% 10 25 40%
4533 88.2% 20 58 34%
5621 89.8% 18 56 32%
4851 84.7% 10 36 28%
5622 93.2% 18 75 24%
3351 24.8% 14 62 23%
5629 75.6% 19 85 22%
2213 40.8% 13 59 22%
4239 34.4% 25 116 22%
3221 30.3% 16 77 21%
3334 32.9% 17 86 20%
3311 44.1% 16 86 19%







Total	Frequency:	266 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4852 62.7% 14 22 64%
4854 91.9% 15 25 60%
4855 58.4% 13 22 59%
4851 84.7% 19 36 53%
4533 88.2% 25 58 43%
5621 89.8% 17 56 30%
3221 30.3% 21 77 27%
4239 34.4% 30 116 26%
2213 40.8% 15 59 25%
5629 75.6% 20 85 24%
5622 93.2% 17 75 23%
3351 24.8% 14 62 23%
3352 23.7% 15 68 22%
3311 44.1% 16 86 19%







Total	Frequency:	327 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4854 91.9% 15 25 60%
4855 58.4% 13 22 59%
4852 62.7% 12 22 55%
3221 30.3% 39 77 51%
4533 88.2% 28 58 48%
4851 84.7% 17 36 47%
5621 89.8% 22 56 39%
4239 34.4% 38 116 33%
5622 93.2% 22 75 29%
5629 75.6% 25 85 29%
3351 24.8% 18 62 29%
3334 32.9% 24 86 28%
2213 40.8% 16 59 27%
3352 23.7% 17 68 25%






Total	Frequency:	429 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 45 75 60%
5629 75.6% 45 85 53%
3351 24.8% 32 62 52%
3221 30.3% 39 77 51%
4855 58.4% 11 22 50%
3334 32.9% 42 86 49%
3352 23.7% 33 68 49%
4852 62.7% 10 22 45%
3311 44.1% 39 86 45%
4854 91.9% 11 25 44%
2213 40.8% 26 59 44%
5621 89.8% 21 56 38%
4533 88.2% 21 58 36%
4851 84.7% 13 36 36%







Total	Frequency:	122 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 15 75 20%
4852 62.7% 4 22 18%
4855 58.4% 4 22 18%
3351 24.8% 11 62 18%
3352 23.7% 12 68 18%
4854 91.9% 4 25 16%
3221 30.3% 12 77 16%
5629 75.6% 13 85 15%
3311 44.1% 12 86 14%
3334 32.9% 12 86 14%
4851 84.7% 4 36 11%
5621 89.8% 5 56 9%
4239 34.4% 9 116 8%
4533 88.2% 4 58 7%








Total	Frequency:	98 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
4852 62.7% 5 22 23%
4855 58.4% 5 22 23%
4854 91.9% 5 25 20%
4851 84.7% 5 36 14%
3351 24.8% 8 62 13%
5622 93.2% 9 75 12%
3352 23.7% 8 68 12%
5621 89.8% 6 56 11%
3334 32.9% 9 86 10%
3221 30.3% 8 77 10%
4533 88.2% 5 58 9%
5629 75.6% 8 85 9%
3311 44.1% 8 86 9%
2213 40.8% 3 59 5%








Total	Frequency:	155 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 18 75 24%
3221 30.3% 18 77 23%
5629 75.6% 17 85 20%
3311 44.1% 17 86 20%
2213 40.8% 11 59 19%
3352 23.7% 13 68 19%
3351 24.8% 10 62 16%
5621 89.8% 8 56 14%
4855 58.4% 3 22 14%
3334 32.9% 12 86 14%
4239 34.4% 15 116 13%
4854 91.9% 3 25 12%
4851 84.7% 4 36 11%
4852 62.7% 2 22 9%









Total	Frequency:	68 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 7 75 9%
4855 58.4% 2 22 9%
3221 30.3% 7 77 9%
3352 23.7% 6 68 9%
4854 91.9% 2 25 8%
5629 75.6% 7 85 8%
3311 44.1% 7 86 8%
3351 24.8% 5 62 8%
5621 89.8% 4 56 7%
2213 40.8% 4 59 7%
4851 84.7% 2 36 6%
4239 34.4% 7 116 6%
3334 32.9% 5 86 6%
4852 62.7% 1 22 5%








Total	Frequency:	12 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
3221 30.3% 2 77 3%
3311 44.1% 2 86 2%
2213 40.8% 1 59 2%
4239 34.4% 2 116 2%
3351 24.8% 1 62 2%
5622 93.2% 1 75 1%
5629 75.6% 1 85 1%
3334 32.9% 1 86 1%
3352 23.7% 1 68 1%
4854 91.9% 0 25 0%
5621 89.8% 0 56 0%
4533 88.2% 0 58 0%
4851 84.7% 0 36 0%
4852 62.7% 0 22 0%







Total	Frequency:	364 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
3311 44.1% 45 86 52%
3221 30.3% 39 77 51%
3352 23.7% 32 68 47%
5622 93.2% 34 75 45%
3351 24.8% 27 62 44%
3334 32.9% 35 86 41%
5629 75.6% 33 85 39%
2213 40.8% 21 59 36%
4239 34.4% 42 116 36%
5621 89.8% 18 56 32%
4854 91.9% 7 25 28%
4851 84.7% 10 36 28%
4852 62.7% 6 22 27%
4855 58.4% 6 22 27%







Total	Frequency:	457 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
3221 30.3% 52 77 68%
3311 44.1% 57 86 66%
3351 24.8% 40 62 65%
3352 23.7% 44 68 65%
5622 93.2% 44 75 59%
3334 32.9% 50 86 58%
5629 75.6% 40 85 47%
2213 40.8% 26 59 44%
4239 34.4% 50 116 43%
5621 89.8% 19 56 34%
4855 58.4% 6 22 27%
4851 84.7% 9 36 25%
4854 91.9% 6 25 24%
4852 62.7% 5 22 23%








Total	Frequency:	12 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
3351 24.8% 2 62 3%
4533 88.2% 1 58 2%
2213 40.8% 1 59 2%
4239 34.4% 2 116 2%
3334 32.9% 2 86 2%
5622 93.2% 1 75 1%
3311 44.1% 1 86 1%
3221 30.3% 1 77 1%
3352 23.7% 1 68 1%
4854 91.9% 0 25 0%
5621 89.8% 0 56 0%
4851 84.7% 0 36 0%
5629 75.6% 0 85 0%
4852 62.7% 0 22 0%








Total	Frequency:	3 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
3351 24.8% 1 62 2%
4239 34.4% 1 116 1%
3334 32.9% 1 86 1%
5622 93.2% 0 75 0%
4854 91.9% 0 25 0%
5621 89.8% 0 56 0%
4533 88.2% 0 58 0%
4851 84.7% 0 36 0%
5629 75.6% 0 85 0%
4852 62.7% 0 22 0%
4855 58.4% 0 22 0%
3311 44.1% 0 86 0%
2213 40.8% 0 59 0%
3221 30.3% 0 77 0%







Total	Frequency:	317 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
3221 30.3% 36 77 47%
3352 23.7% 31 68 46%
3311 44.1% 38 86 44%
3351 24.8% 26 62 42%
5622 93.2% 31 75 41%
3334 32.9% 35 86 41%
5629 75.6% 31 85 36%
2213 40.8% 19 59 32%
4239 34.4% 36 116 31%
5621 89.8% 12 56 21%
4533 88.2% 9 58 16%
4852 62.7% 3 22 14%
4855 58.4% 3 22 14%
4854 91.9% 3 25 12%







Total	Frequency:	156 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 17 75 23%
3221 30.3% 16 77 21%
3311 44.1% 16 86 19%
2213 40.8% 11 59 19%
3352 23.7% 13 68 19%
5629 75.6% 15 85 18%
4855 58.4% 4 22 18%
4239 34.4% 20 116 17%
4854 91.9% 4 25 16%
3351 24.8% 9 62 15%
4851 84.7% 5 36 14%
4852 62.7% 3 22 14%
3334 32.9% 12 86 14%
5621 89.8% 7 56 13%








Total	Frequency:	0 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 0 75 0%
4854 91.9% 0 25 0%
5621 89.8% 0 56 0%
4533 88.2% 0 58 0%
4851 84.7% 0 36 0%
5629 75.6% 0 85 0%
4852 62.7% 0 22 0%
4855 58.4% 0 22 0%
3311 44.1% 0 86 0%
2213 40.8% 0 59 0%
4239 34.4% 0 116 0%
3334 32.9% 0 86 0%
3221 30.3% 0 77 0%
3351 24.8% 0 62 0%








Total	Frequency:	219 NAICS Greenness #	>50	in	IG Occ.	in	Industry %	of	IG	cited	as	Important
5622 93.2% 25 75 33%
3352 23.7% 21 68 31%
3221 30.3% 23 77 30%
3311 44.1% 25 86 29%
5629 75.6% 22 85 26%
3351 24.8% 16 62 26%
2213 40.8% 15 59 25%
3334 32.9% 21 86 24%
4855 58.4% 4 22 18%
4239 34.4% 21 116 18%
4854 91.9% 4 25 16%
5621 89.8% 9 56 16%
4851 84.7% 5 36 14%
4852 62.7% 3 22 14%
4533 88.2% 5 58 9%
IG	=	Industry	Group 24
Occ.	=	Occupations 18Technical	Skills	Average	Difference	in	Importance	in	Percentage	
Points
Troubleshooting:	determining	causes	of	operating	errors	and	deciding	what	to	do	about	it.
Range	of	Skill	Importance	in	Percentage	Points	(Highest	%	-	Lowest)
